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Research on Discovery Methods of Software Design Patterns  
and their Applications 
Abstract 
Software repositories are databases which contain all data generated during software 
development process, such as source code, documents, logs and so on. With the 
growth of both the software amount and scale, data in software repositories are 
exploding. How to use these historical data as feedback to assist software 
development and maintenance turns out to be an important task. Data mining, known 
for its ability to deal with large scale of data, has been applied in this realm and 
become a hot topic.  
 Software maintenance is an extremely time-consuming process, about half of 
which is occupied by understanding of the system’s design and architecture. 
Moreover, understanding source code appears to be the only reliable way to 
comprehend the system, due to the deficiency of documents. Meanwhile, the 
complexity of source code hinders the understanding of its design purpose. However, 
design patterns are concepts that assist people in gripping object-oriented systems; 
therefore, if we can extract design patterns from source code automatically, it will 
definitely facilitate the process to understand the software system. In this dissertation, 
based on the problems above, we apply graph mining technology in software design 
pattern detection and improve the runtime efficiency in graph isomorphism during 
graph mining. The tasks can be summarized as follows: 
1. Based on graph mining technology, we propose a method to extract design 
patterns from software source code. We model both software source code and 
design patterns as graphs. The matching method based on graph mining 
techniques can extract design pattern instances from software automatically. 
2. On the purpose of improving time efficiency of graph isomorphism detection 
during graph mining process, we presents a new graph isomorphism 














detection with polynomial time complexity, and the decision tree is pruned 
under the constraints of vertex invariants. 
3. Based on the research above, we design and implement a Software Design 
Patterns Discovery System, which can extract common design patterns from 
Java project, thereby assisting in the understanding of software design. 
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